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CHAPTERR 5. 

ROBUSTNESSS OF THE PHOTO ANXIETY QUESTIONNAIRE: 

CHANGINGG THE SEQUENCE OF STIMULI AND PHOTOGRAPHS 

Abstract.Abstract. - In a split-ballot experiment (N = 458) we tested, first, to what extent the 
logicall  presentation of the Photo Anxiety Questionnaire forces respondents into the 
usuall  response pattern, that is, a higher reported anxiety on items mentioning a time 
closerr to dental treatment. Secondly, we tested whether subjects use the nonverbal 
responsee scale or merely use the position of the photographs on the scale when 
answeringg the questions. The original questionnaire had the highest reliability and 
wass least influenced by response bias. Changing the order of the photographs on the 
responsee scale did not alter the response pattern, implying that subjects do react to the 
intensityy displayed in the photographs and not merely to the position of the 
photographh on the scale. Changing the order of the items altered the response pattern 
onlyy marginally, therefore the response pattern usually found does not seem to be the 
directt consequence of the logical presentation of the Photo Anxiety Questionnaire. 

INTRODUCTION N 

Thee Photo Anxiety Questionnaire was developed as an alternative measure 

forr assessing dental anxiety, because of problems associated with using well-

knownn self-report questionnaires (Schuurs & Hoogstraten, 1993). For instance, 

whenn reading skills are inadequate some respondents might not be able to 

answerr reliably the questions of self-report questionnaires (Stouthard, de 

Jongh,, & Hoogstraten, 1991). Moreover, problems were detected in measuring 

anxietyy with a self-report questionnaire, due to differences in native language 

(Roberts,, Rhoades, & Vernon, 1990). Roberts, et al. (1990) reported low 

agreementt between the diagnosis of generalized anxiety, using a structured 

intervieww (Diagnostic Interview Schedule) and a self-report questionnaire 

(Centree for Epidemiological Studies Depression Scale), especially among 

Spanishh speaking Americans. It has also been suggested that reading skills 

mightt influence the understanding of the labels of intensity often used as a 

responsee scale in questionnaires, since the ability to scale the words of intensity 

usedd to describe pain is partly determined by subjects' verbal intelligence 

(Morelyy & Hassard, 1989). 
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ChapterChapter 5 

Thee Photo Anxiety Questionnaire was designed to enable assessment of 
dentall  anxiety relying only moderately upon the reading skills of respondents. 
Thee response scale is nonverbal and consists of five photographs of a face 
expressingg different intensities of anxiety, varying from relaxed to very 
anxious.. Two versions were developed: one for female respondents with 
photographss of a woman's face and one for male respondents with 
photographss of a man's face (see Appendix C). The 10 stimuli of the 
questionnairee are very short sentences mentioning a time before dental 
treatment,, e.g., "a month before treatment/' "in the waiting room/' and " when 
youu have to sit down." Each item assesses the expected anxiety at a specific 
timee before dental treatment. Respondents are asked how they feel at the time 
mentionedd in the items and subsequently to select the photograph that 
correspondss most accurately to this feeling. 

ValidationValidation of the Photo Anxiety Questionnaire 

Recently,, several studies were performed to validate the Photo Anxiety 
Questionnairee and the nonverbal response scale. So far, their results have been 
promising.. In these studies the questionnaire was administered to patients of 
twoo general dental practices, one in a rural area and one in Amsterdam, to 
patientss of a general health center in Amsterdam and to psychology students at 
thee University of Amsterdam. The participants were of varying age and 
income.. The mean Cronbach alpha was .90 (Stouthard, de Jongh, & 
Hoogstraten,, 1991). The correlations with the Dental Anxiety Scale (Corah, 
1969),, the Dental Anxiety Inventory (Stouthard, Mellenbergh, & Hoogstraten, 
1993)) and two Dutch dental anxiety questionnaires, were satisfactory (r = .69, 
.73,, .74, and .73, respectively). The Photo Anxiety Questionnaire correlated .52 
withh dentists' ratings of patients' behavior indicating anxiety during treatment 
(Stouthard,, et al., 1991; De Jongh & Stouthard, 1992). Also, thee constructors of 
thee Photo Anxiety Questionnaire found higher scores on items mentioning a 
timee closer to dental treatment. This finding seems in concordance with the 
assumptionn that one should become more anxious with the approach of dental 
treatment. . 

Ass for the validity of the response scale, recent research showed that 
respondentss could accurately detect the differences among the photographs of 
thee response scale (Schouwstra, Hoogstraten, Hartman, Stouthard, & Verhey, 
1996).. An experiment using pairwise comparisons of the photographs of the 
responsee scale was conducted. Subjects were asked to choose the photograph 
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depictingg the most anxiety from each pair of photographs. Subjects were very 
consistent11 within their choices: 84% making completely consistent choices 
whenn comparing the female photographs and 74% making completely 
consistentt choices when comparing the male photographs. However, the 
experimentt also indicated there were between-subjects differences as some 
subjectss made different choices (Kendall's coefficient of agreement [U\ was .54 
andd .45, respectively, for the female and male photographs2). These between-
subjectss differences were not attributable to the pairwise presentation of the 
photographs,, because the correlation of the rank order obtained by the 
pairwisee procedure with the rank order obtained by a direct ranking 
procedure,, in which the photographs were shown simultaneously, was very 
highh (t= .96). The authors suggested that the between-subjects differences 
mightt be smaller when using the actual Photo Anxiety Questionnaire, since in 
thee questionnaire the photographs are presented in an ascending order of 
anxiety,, whereas in the pairwise comparison and direct ranking experiments 
thee photographs were presented in a random order. It was hypothesized that a 
randomm presentation of the photographs could lead to some confusion in part 
off  the respondents about the proper rank order of the photographs. 

ScopeScope of the present study 

Thee key issue of the present study is another aspect of the validity of the 
Photoo Anxiety Questionnaire: the tenability of the basic assumptions 
underlyingg its structure. The question is whether the logical presentation 
(photographss in ascending order of anxiety and items in chronological order) 
forcess respondents into the response pattern usually found. We might 
speculatee that the commonly reported response pattern of higher anxiety with 
thee approach of dental treatment, might be the result of a response style3 i.e., 
subjectss might tend to choose labels presented more to the right of the scale 
fartherr down the questionnaire. Or it could seem likely that respondents would 

11 An inconsistent choice occurs when the subject judges photograph 1 as more anxious than 
photographh 2, photograph 2 as more anxious than photograph 3, but photograph 3 as more 
anxiouss than photograph 1. 
22 The maximum value of U is 1.00 and is obtained when all subjects make the same choices, and 
thee minimal value is 0, which is obtained when all photographs are chosen equally often 
(David,, 1969). 
33 "A response style is a habit or momentary set which causes the subjects to earn a different 
scoree from the one he would earn if the same items were presented in a different form" 
{Cronbach,, I960, p. 372). 
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choosee more anxious photographs for times closer to dental treatment, because 
thee items are presented in a chronological order. Secondly, although earlier 
researchh showed that subjects could differentiate among intensities displayed 
inn the photographs, subjects may merely use the position of the photographs 
onn the scale rather than the intensity displayed in the photographs as an index 
off  their anxiety. If subjects simply assume the photograph on the left end of the 
scalee is the least anxious and the photograph on the right end is the most 
anxious,, randomly ordered photographs would lead to a different response 
pattern.. The reported anxiety would no longer rise with the approach of dental 
treatment.. Thirdly, as hypothesized above, a random order of the photographs 
doess not make explicit to respondents which photograph corresponds to which 
levell  of anxiety. Without such obvious cues some respondents may confuse 
photographss depicting levels of anxiety and obtain a different score. To assess 
thee effect of the order of presentation of the photographs and the items upon 
thee scores, a split-ballot experiment was designed. 

METHOD D 

SubjectsSubjects and materials 

Subjectss were 458 psychology students at the University of Amsterdam (138 
menn and 320 women) participating as part of a course requirement. Subjects 
weree given a booklet containing two questionnaires. Female subjects were 
askedd to fil l out the first questionnaire (the female version) and male subjects 
weree asked to fil l out the second (the male version). Four versions of the 
booklett (see below) were handed out too roughly the same number of subjects 
(NN = 117,113,114, and 114, respectively). 

Layout,, instruction, photographs, and items of the questionnaire were 
identicall  to the original Photo Anxiety Questionnaire. On the first page 
instructionss were presented asking subjects to imagine the following situation: 
"Youu have to go to the dentist for your annual check-up. For some time now, 
youu are bothered by vague dental problems. These problems worry you and 
theyy do not disappear. The problems trouble you in your daily pursuits, but 
yourr work is not impeded by the problems". At the top of the next page the 
responsee scale was presented consisting of five, either male or female, 
photographs.. Below the photographs ten items were presented. 
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ConditionsConditions and scoring 

Thee first experimental factor was the order of the photographs. The 
photographss were presented in an ascending order of anxiety or in a random 
order.. In the random order the fairly anxious photograph (3) was presented on 
thee left, followed by the very-anxious photograph (5), the a-bit-anxious 
photographh (2), the relaxed photograph (1) and on the right the anxious 
photographh (4)- The second experimental factor was the order of the items that 
weree presented in either chronological order or in random order (6,10, 2, 7, 3, 
9,, 4, 8, 1, and 5). This yielded four versions of the questionnaire. In the first 
versionn both the photographs and the items were presented in a random order. 
Inn the second version the photographs were presented in a random order and 
thee items were presented chronologically, and in the third version the 
photographss were presented in ascending order of anxiety and the items were 
presentedd in a random order. The fourth version was identical to the original 
version,, in which the photographs are presented in ascending order of 
intensityy of anxiety and the items chronologically. 

Thee dependent variables were the expected anxiety levels at the various 
timess mentioned in the items. The anxiety at the time most remote from dental 
treatmentt was measured by Item 1 (a month before treatment), the anxiety 
duringg treatment was measured by Item 9 and the anxiety level immediately 
afterr treatment was measured by Item 10. The choice of the least anxious 
photographh resulted in an item score of 1 and the choice of the most anxious 
photographh in an item score of 5. Since the expected anxiety should go up with 
thee approach of dental treatment and drop when dental treatment is over, the 
itemm scores (the expected anxiety) were expected to vary within each subject. 

RESULTS S 

Thee internal consistency of the original version of the Photo Anxiety 
Questionnairee was highest for both male and female subjects (respectively, a = 
.866 and a = .91). For women consistency of the version in which both items and 
photographss were presented in a random order was lowest (a = .75). For men 
thee version in which only the photographs were presented randomly, but not 
thee items, showed lowest internal consistency (a = .83; see Table 5.1). 

AA multivariate analysis of variance was performed (Morrison, 1990) on 
ratingss to assess whether experimental factors affected the repeated 
measurementt of expected anxiety. The scores for men and women were 
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TABLEE 5.1 DEsaamvE STATISTICS OF THE EXPECTED ANXIETY AS MEASURED BY FOUR VERSIONS OF THE 
PHOTOO ANXIETY QUESTIONNAIRE 

Versionn Women Men 

MM SD N a M SD N a a 
Photographss Ascending 

Itemss Ascending 2.33 0.71 88 0.91 1.98 0.68 29 0.86 
Itemss Random 2.25 0.65 73 0.86 1.86 0.58 40 0.85 

Photographss Random 
Itemss Ascending 2.67 0.72 82 0.84 2.40 0.76 32 0.83 
Itemss Random 2.37 0.60 77 0.75 2.21 0.83 37 0.85 

TABLEE 5.2 SUMMARY OF MULTIVARIAT E ANALYSIS OF VARIANCE OF RATINGS 

Sourcee Women Men 

dfdf F Fa df F Fa 
Within-subjects s 

Timee before Dental Treatmen 
Timee x Order of Photographs 
Timee x Order of Items 
Timee x Order of Photographs 
xx Order of Items 
Withinn Cells Error 

Between-subjects s 
Orderr of Photographs 
Orderr of Items 
Orderr of Photographs 
xx Order of Items 
Withinn Group Error 

99 214.1 7 • 

99 0.7 6 

99 6.50 * 

99 1.0 0 

£8444 2038.1 7 

11 9.3 7 • • 

11 6.0 5 * 

11 1.9 6 

3166 1449.7 0 

86.1 22 " 

0.8 4 4 

6.34 " " 

1.3 8 8 

99 70.4 2 " 

99 0.8 6 

99 1.7 2 

99 0.4 6 

12066 958.5 9 

11 9.80 " 

11 1.5 9 

11 0.0 8 

1344 680.6 1 

27.8 7 7 

0.6 8 8 

2.1 8 8 

0.6 0 0 

Note.Note. The first column with F ratios gives the results of the univariate (mixed model) 
approachh and the second column with (Aproximated) F ratios gives the results of the 
multivariatee approach. 
*p*p < .05. **p < .01. 

analyzedd separately. As predicted, the expected anxiety of men and women 
wass different at the ten times or occasions mentioned in the items, because a 
significantt within-subjects effect for time was found (see Table 5.2). Noted 
anxietyy at the ten times or occasions are graphically displayed in Figure 5.1 and 
Figuree 5.2. When the photographs are presented in ascending order and in 
randomm order, ratings of anxiety rise with the approach of dental treatment 
andd drop when treatment is over, although the curve for the men is a bit 
irregular. . 

Second,, a significant main effect was found for the order of presentation of 
thee photographs upon the expected anxiety of both men and women (see Table 
5.2).. The random order of the photographs resulted in an over-all significant 
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TABLE5.33 PROPORTION OF TIMES EACH PHOTOGRAPH IS CHOSEN W H E N PHOTOGRAPHS ARE PRESENTED 

RANDOMLYY A N D WHEN PHOTOGRAPHS ARE PRESENTED IN ASCENDING ORDER 

Womenn Men 
Orderr of Photographs Order of Photographs 

Photograph h 
Relaxed d 
A-bit-Anxious s 
Fairlyy Anxious 
Anxious s 
Veryy Anxious 

N N 

Ascending g 
0.34 4 
0.27 7 
0.21 1 
0.12 2 
0.06 6 

161 1 

Random m 
0.29 9 
0.22 2 
0.25 5 
0.15 5 
0.09 9 

159 9 

Ascending g 
0.48 8 
0.29 9 
0.14 4 
0.05 5 
0.05 5 

69 9 

Random m 
0.40 0 
0.24 4 
0.14 4 
0.10 0 
0.12 2 

69 9 

higherr expected anxiety than the ascending order, t (318) = 3.05, p < .01 for 
men;; t (128) = 3.18, p < .01 for women. We found that in the random order the 
fairlyy anxious, anxious, and very-anxious photographs were chosen more often 
andd the relaxed and a-bit-anxious photographs less often than in the ascending 
orderr (see Table 5.3). 

Third,, for the female subjects a significant main effect was found for the 
orderr of the items upon the expected anxiety levels, but not for the male 
subjects.. For women, also a significant interaction effect between the within-
subjectss variable and the order of the items occurred, indicating that the main 
effectt of the order of the items was due to a difference on some items. For men 
thee results of the multivariate approach showed a similar significant 
interaction,, Approximated F (9) = 2.18, p < .05, but the results of the univariate 
approachh did not. As can be seen in Figure 5.1 and Figure 5.2, the curve of the 
meann ratings of anxiety as measured by Version 2 (random order of items) 
showss a deviation for Items 5 and 6. Items 5 and 6 had a significant lower 
ratingg in the random order for women, t (318) = 3.99, p < .001; t (318) = 5.74, p < 
.001,, respectively, whereas the other items did not have a significant different 
expectedd anxiety. Separate f-tests of the item scores of men showed that, again, 
Itemss 5 and 6 had significant lower ratings when presented in the random 
order,, t (136) = 2.20, p < .05, f (136) = 2.65, p < .01. 

Finally,, the proportion of incorrect judgements was calculated (see Table 
5.4).. A judgement was considered to be incorrect when a time more remote 
fromm dental treatment was judged as more anxious than a time closer to dental 
treatment.. We compared Version 4 (the original Photo Anxiety Questionnaire) 
withh the other three versions. The proportion of incorrect judgements by 
womenn was significantly higher when the photographs were presented 
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FIGUREE 5.1 EXPECTED ANXIETY OF WOMEN AT TEN TIMES MENTIONED IN THE ITEMS. 

01 1 
'x x 2 2 
< < 
-d d 
u u 
0> > a, , 

W W 

4.00 0 

3.00 0 

2.00 0 

1.00 0 

Treatment t 
Timee Before Dental Treatment 

Orderr of Photopgrahs Ascending with Items Ascending ) or Random ( O ) 

Orderr of Photopgrahs Random with Items Ascending (D ) or Random (A ) 

FIGUREE 5.2 EXPECTED ANXIETY OF MEN AT TEN TIMES MENTIONED IN THE ITEMS 

2 2 'x x c c 
< < 
0> > 
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01 1 D. . 
X X 
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4.00 0 

3.00 0 

2.00 0 

1.00 0 

Treatment t 
Timee Before Dental Treatment 

Orderr of Photopgrahs Ascending with Items Ascending ) or Random ( O) 

Orderr of Photopgrahs Random with Items Ascending (D ) or Random (A ) 
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TABLE5.44 PROPORTION OF TIMES AN ITEM WAS INCORRECTLY JUDGED AS MORE ANXIOUS THAN THE NEXT 
ITEMM IN EACH VERSION 

Versionn Incorrect 
Womenn Men 

Photographss Ascending 
Itemss Ascending 0.05 0.07 
Itemss Random 0.11 0.11 

Photographss Random 
Itemss Ascending 0.11 0.10 
Itemss Random 0.15 0.14 

randomlyy (z = -4.24, p < .00), when the items were presented randomly (z = 

-4.25,, p < .00) and when both items and photographs were presented randomly 

(zz = -6.34, p < .00). The proportion of incorrect judgements by men was only 

significantlyy higher when both items and photographs were presented 

randomlyy (z = -2.63, p < .01). 

DISCUSSION N 

Wee set out to test the robustness of the Photo Anxiety Questionnaire for 

modifyingg the sequence of the photographs and the items. The general 

responsee pattern, increasingly anxious as dental treatment drew nearer, was 

quitee resistant to effects of the sequence of photographs and items. Changing 

thee sequence of the photographs did not alter the response pattern and 

changingg the sequence of the items altered the response pattern only slightly. 

Hence,, subjects clearly reacted to the intensity displayed in the photographs 

andd not merely to its position on the scale. We did find an over-all higher 

ratingg of expected anxiety with randomly presented photographs, which was 

probablyy the result of an anchoring effect. Tversky and Kahneman (1974) 

showedd that the value of a judgement or estimate remains close to the 

anchoringg value with a high anchor leading to a higher estimate than a low 

anchor.. Here, the first photograph of the scale served as an anchor so that some 

subjectss seemed to anchor at the "fairly-anxious" photograph when this 

photographh was presented as the first label of the scale instead of the relaxed 

photograph.. Subsequently, these subjects chose the fairly-anxious, anxious and 

very-anxiouss photographs more often and the relaxed and a-bit-anxious 

photographss less, which resulted in the average higher rating of reported 

anxiety.. A random order of photographs also increased the number of incorrect 
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choices,, which lowered reliability. This finding corroborates the hypothesis 
that,, when the photographs are presented in a random order, some subjects 
becomee confused about the anxiety each photograph depicts. Because not all 
subjectss will become confused and only some subjects will anchor at the 
photographh presented first, the random presentation of the photographs will 
increasee the between-subjects differences. These between-subject differences 
indicatee a possible threat to validity, because some other trait than anxiety 
couldd determine which subject anchors at the fairly anxious photograph and 
whichh subject at the relaxed photograph and also which subject becomes 
confusedd and which one does not. 

Thee order of the items also effected the choices, but this effect was limited to 
Itemss 5 and 6. When observers judge the magnitude of a number of stimuli one 
directlyy after another, the previous stimulus becomes an additional reference 
magnitudee against which the stimulus is judged. Poulton (1989, p. 183) refers to 
thiss response bias as the sequential contraction bias. Observers underestimate 
thee size of the difference between the previous and the next stimulus (Poulton, 
1989).. The larger the difference, the larger the underestimation. In the random 
orderr Item 6 was presented as the first item. To assess their feelings of anxiety 
subjectss then had to use an internal standard (for example, how subjects felt at 
thee moment they were fillin g out the questionnaire) and not the previous item. 
Thee difference between how subjects felt while filling  out the questionnaire and 
howw they would feel in the waiting room (Item 6) is quite large and therefore 
thee anxiety experienced in the waiting room should be underestimated. Item 5 
("onn your way to the dentist") was succeeded by Item 1 ("one month before 
treatment"),, intuitively also a large difference. Had the items been presented in 
anotherr sequence, perhaps other items would have associated with a 
significantt effect. 

Thee response pattern of the male subjects was a bit irregular, even in the 
originall  Photo Anxiety Questionnaire, and also the reliability for men was 
lowerr than for women. This finding is probably due to the male photographs. 
Inn the pairwise comparison experiment mentioned earlier both women and 
menn showed more difficulty in differentiating among the male photographs 
thann among the female photographs. The male photographs were not spread 
evenlyy across the scale (the fairly anxious and anxious photograph were 
relativelyy close to one another), more subjects were inconsistent in their choices 
andd more between-subjects differences occurred when subjects compared the 
malee photographs. 
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Itt appears that the response pattern usually found is not the consequence of 
aa response bias. Moreover, the original structure of the Photo Anxiety 
Questionnairee is superior to the other presentations, because another 
presentationn only gives rise to response bias, increases the sequential 
contractionn bias, increases between-subjects differences, and subsequently 
lowerss reliability and validity. 
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